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TRANSLATION 

(Excerpt from JP-2002-2508 31 ) 

[ 0014 ] 

In this manufacturing method, as shown in FIG. 1A, a core 
film 2 with a thickness of 6 urn is formed on a quartz substrate 

1 by any one of methods including the electron beam evaporation 
method, the RF sputtering method, and the plasma CVD method. 
Next, as shown in FIG. IB, a metal film (WSi) 3, which is to 
be a mask for an optical circuit, is formed on the core film 

2 by the sputtering method, and an optical circuit pattern 4 
is formed by the photolithography technique as shown in FIG. 
1C. Moreover, as shown in FIG. ID, the metal film 3 is etched 
by the reactive ion etching (RIE) to form a metal mask 5. 
Thereafter, as shown in FIG . IE, a rectangular core 6 is formed 
by using the metal mask 5 as a mask. Furthermore, after the metal 
mask 5 is removed, high temperature heat treatment is carried 
out for stabilizing a refraction index. As shown in FIG. IF, 
a clad film (a clad layer) 7, of Si02 composition alone, which 
does not contain dopants such as B and P, is formed by any one 
of methods including the plasma CVD method and the RF sputtering 
method so as to cover the rectangular core 6. It should be noted 
that when a Si plane substrate is used instead of the quartz 
substrate 1, the core film 2 is formed after the buffer layer 
having a smaller refraction index than that of the core, is formed 



2 



on the Si plane substrate. 
[0015] 

In a case where the clad film 7 is formed by this kind 
of method, a gap G between each of the adjacent cores 6 cannot 
be completely buried in a pattern in which cores 6 are adjacent 
to one another, and a void 8 in an inside of the clad film 7 
is generated as shown in FIGS. 2A and 2B. 
[0016] 

in the present embodiment, after formation of the clad 
film 7 following the process of FIG. IF, the substrate 1 is 
heat-treated by using a vacuum heat treatment device 31 shown 
in FIG'. 3. 
[0017] 

The vacuum heat treatment device 31 is configured by 
including a vacuum chamber 32 and a vacuum pump 33 for vacuuming 
the inside of the vacuum chamber 32, the vacuum chamber 32 
including a substrate holder 34, on which the substrate is 
mounted, and a heater 35 for heating the substrate. 
[0018] 

By referring to FIG. 3, the substrate 1 is mounted on the 
substrate holder 34, a temperature in the vacuum chamber 32 is 
controlled so as to be 1000 L or more by energizing the heater 
35, and the vacuum pump 33 is operated to control a degree of 
vacuum to be 0.5 Torr or less. 
[0019] 
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In this case, as for atmospheric gas for heat treatment, 
any one of He, 02, and N2 is used, or a mixed gas thereof is 
used. 
[0020] 

As shown in FIG. 4A, in a case where the void 8 is present 
in the inside of the clad film 7, when heat treatment is carried 
out under the above -de scribed condition, the void 8 is expanded 
by heat at 1000 '" or more, as shown in FIG. 4B. In addition, 
since the degree of vacuum in the inside of the vacuum chamber 
32 is 0.5 Torr or less, the inside of the vacuum chamber 32 is 
in the state of being decompressed, and the void 8 is raised 
inside of the clad film 7 as shown in FIG. 4C. Then, the void 
8, which is present in the gap G, is degassed by the void 8 opening 
on the surface of the clad film 7. Accordingly, as shown in FIG. 
4D, the gap G between each of the adjacent cores 6 is completely 
buried by the clad film 7, of the Si0 2 composition alone, which 
does not contain dopants such as B and P. 
[0021] 

In the present embodiment, in a case where the clad film 
7 is formed by any one of methods including the plasma CVD method 
and the RF sputtering method, since the void 8 confined in the 
gap G is degassed by the heat treatment in vacuum after forming 
the film, it is made possible to bury the gap G between each 
of the adjacent cores 6 with pure Si0 2 . 



